Abstract. The dynamic performance of the static pressure oil film is the key factor that affects the comprehensive performance of the hydrostatic rotary table, which is closely related to the surface quality and the load of the rotary table. First of all, the nonlinear capacity of the hydrostatic bearing pad and the preload thrust bearing is calculated by considering the surface roughness and centrifugal force. Then the dynamic model of the rotary table is established, and the thickness of oil film is calculated by Runge-Kutta method, and analyze the influence of unbalance loading on the dynamic characteristics of the rotary table. The results show that the deviation of the oil film thickness and the dynamic performance of the rotary table are reduced by unbalance loading; with the increase of the rotating speed, the oil film thickness decreases, and the oil film thickness fluctuates within a certain range, which is very small. The model and the conclusion of this paper will provide the theoretical support for the actual production and the service performance of the rotary table.
Introduction
Hydrostatic rotary table is used to make the two surfaces with relative motion to carry on the static pressure. The friction force between the moving pair is greatly reduced, and the carrying capacity, the movement precision and the service life are greatly improved. Because of the many advantages of hydrostatic bearing, which have been widely used in machine tools, aerospace, marine, energy and other industries.
In the dynamics, Pang Zhicheng on the basis of hydrostatic bearing system containing compressed gas transition process of the characteristic equation was obtained by classical fluid theory, analyzes the support system in order to jump load under the action of the transition process and the parameters of the transition process effect [1] . Burton used Fourier series to approximate the surface roughness, and the fact that most of the surface roughness was subject to Gauss distribution [2] . Christensen used a polynomial function to the Gauss distribution density function, and based on the theory of probability and statistics, this paper presents the Reynolds equation related to the two forms of the roughness model [3] . Liu Zhifeng deduced the Reynolds equation and solved the nonlinear bearing capacity of the hydrostatic bearing. The influence of the surface roughness and the oil film thickness on the dynamic characteristics of the hydrostatic turntable was calculated and analyzed [4] .
Although there are many literatures about the dynamic characteristics of the hydrostatic rotary table, the study considered the effect of roughness and centrifugal force on the dynamic characteristics of the oil film. In this paper, first derive the Reynolds equation and calculate the nonlinear bearing capacity formula of the bearing pad and the preload thrust bearing considering the roughness and centrifugal force, and then establish the dynamic model of the multi degree of freedom of the turntable. Analyzes the influence of machining assembly errors and eccentric load on the dynamic characteristics of oil film.
Calculation of Bearing Capacity of Oil Pad Considering Roughness and Centrifugal Force
It is assumed that the oil lubrication system is in accordance with film lubrication theory. The flow regime is laminar flow, and the influence of temperature is neglected. Based on the dimensional analysis, the continuity equation and Navier-Stokes equations in polar coordinate system can be simplified as: 
, the decomposition of the r direction and ϕ direction is obtained: The upper left oil bearing structure diagram, R 1 for the inner diameter of the oil pad, R 2 for the external diameter ofthe oil pad, Q 0 for fuel supply quantity of oil pad, h i for the oil film thickness of oil pad, which i=1,2,3~n. The Right above the structure diagram of the annular preload thrust bearing, the oil quantity is Q 1 , h y for preload thrust bearing thickness of oil film. Where, h c -oil chamber depth.
According to the formula (1) can get the bearing capacity of the oil pad:
According to the reference of [4] [5] , the surface roughness is divided into two parts, which are circumferential roughness and radial roughness:
Where, c-half of random oil film thickness.
The bearing capacity of the pre tight oil cushion can be solved: 
Calculation and Analysis
The paper to eight oil bearing rotary table for the calculation of the object, the parameters are substituted into (5), (6), (10), (14), (15) and with Runge-Kutta method for solving equations can response of rotary table.
According to the analysis of the data and the need for the formula (14), (15), some parameters for non dimensional treatment: Figure 4 (a) and (c) can be seen when the offset B = 0, the oil film thickness decreases, finally tends to be stable; with increasing offset, the average oil film thickness and the rotary table angle cyclical fluctuations. As shown in Figure 4 (b) , select the number 1 oil pad, when the offset is B=0.8, the oil film thickness collapsed about 50%. Which can be seen, the unbalance load reduces the hydrostatic rotary table dynamic performance, it is possible to cause wear of rail and oil pad contact, for longterm stable operation and machining accuracy of rotary table has great influence, in the actual processing should be avoided. When the hydrostatic rotary table is subjected to eccentric load, with the increase of the rotating speed, the average oil film thickness H is in a certain range, as shown in Figure 4 (d) . When the rotating speed Ω raised from 20r/min to 60r/min, the thickness of the oil film changed little.
Analysis of Influence of Oil Film Dynamic Characteristics in Unbalance Load

Summary
1)
In this paper, the dynamic model of hydrostatic rotary table is established, and the influences of unbalance load and rotating speed on the dynamic characteristics of oil film are analyzed. The dynamic characteristics of oil film are analyzed when the hydrostatic rotary table is subjected to unbalance load. During unbalance loading, the oil film thickness appears cyclical fluctuation. When the offset B=0.8, single pad oil film thickness maximum 50% reduction, guide and oil pad appear scratch phenomenon ,which may cause oil pad wear failure, is not conducive to the long-term stable operation and machining accuracy of rotary table, in the actual production and processing should try to avoid.
2) The influence of rotating speed on the oil film thickness is analyzed considering the unbalance load. With the increase of rotational speed, the centrifugal force increases, the average oil film thickness fluctuation in the range of 0.88~0.9, but the amplitude is not large.
